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(71) We, Besam Aktiebolag (formerly 
known as Ingenjorsfirman Besam Ak- 
tiebolag). of Landskrona, Sweden, a Swed- 
ish Company, do hereby declare the in- 
5 vention, for which we pray diat a patent 
may be granted to us, and the method, by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

10 This invention relates to hydraulic door 
openers for manipulating swing doors or 
sliding doors or gates or other means for 
controlling traffic by vehicles or people 
through a passage way. 

15 The invention provides a hydraulic door 
opener comprising in combination a hy- 
raulically operated rotary motor, a motor 
shaft mounted in the motor and oper- 
ativply connected with door engaging 

20 means, a hydrauHc liquid reservoir, a door 
operating spring operatively coimected with 
the shaft, a motor-driven hydraulic pTjmp, 
an actuator for the motor of the motor- 
driven pump, and hydraulic liquid conduits 

25 providing communication between the hy- 
draulic pump, the hydraulically operated 
rotary motor and the hydraulic liquid re- 
servok and from the reservoir back to the 
pumjp so as to produce a closed hy<^ulic 

30 circuit, the rotary motor operating a door 
to tension the door operating spring, the 
hydraulic door opener being characterized 
by the provision erf a spring housing for 
the door operating spring separately sur- 

35 roundmg the spring and providing hy- 
draulic liquid reservoir means forming part 
of the said hydraulic liquid circuit. 

One embodiment <rf such a hydraulic 
door opener comprises in combination a 

40 frame, a transmission casing in which is 
mounted the rotary motor shaft and a 
spring shaft to which the door operating 
spnng is fixed, and power transmitting 
means operable to transmit power between 

45 the si»ing and the rotary motor shaft, the 
IPrice 33p] 


50 


60 


rotary motor and the spring housing being 
mounted on the transmission casing which 
IS mounted on the franie togeiJier with the 
door engaging means, the transmission cas- 
mg and the spring housing together for- 
mmg the said hydraulic liquid reservoir. 

In another embodiment of such a hy- 
draulic door opener, a door engaging or 
^rrying main shaft is mounted to turn on 
teamigs in a bearing housing secured to 55 
the frame and a lever system is arranged 
to transmit turning motion from the spring 
shaft or the rotary motor shaft to the main 
shaft in one turning direction upon actua- 
tion of the rotary motor and in the op- 
posite turning dkection by the sprmg when 
the rotary motor is unactuated. 

The door openers according to the in- 
vention may be provided with means for 
producing slow motion at the end or ends 65 
of the door movement as is well known in 
the art, and also with means for producing 
an adjustable time delay in the operation 
Of the pump motor which may involve the 
use of time delay relays in an electric 
motor actuating circuit or dash pot means 
^'^^u^"^™^**^ P^^P lootor circuit 

The mvention will be described further, 
by way of example only, with reference to 
the accompanying drawings, in which: 

Figure 1 is a view from below of a 
swing door opener according to the in- 
vention intended for mounting in the floor 
below a door hinge; 

Qt^l^^r.J' ^ ^ ^^^^ ^^'^w (turned through 80 
n^Jj^ A ^o^r <>pener in Figure 1 with a 
co^r and part of the floor in section* 

Figure 3 is a partial section of the door 
opener of Figure 1 along lines HT^n in 

SJ^^ ^' 85 
Fi^e 4 is a view from above of 
another embodiment of a door opener 
Mnf^.J' the invention intended for 

door ^ ^^""^ * ^'^^ 

* 90 
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Figure 5 is a section on lines V-V in 
Figure 4; 

Figure 6 is a section on. lines VI- VI in 
Figures 3 and 5. 
5 The hydraulic door opener illustrated in 
Figures 1-3 provides simple and space sav- 
ing means for operating a swing door by a 
unit disposed in the floor below the hinge 
portion of tlie door in an easily accessible 
10 position and provided with means for 
carrying or engaging the lower part of the 
door frame. This opener consists of a 
*rame 1, which is adapted to be fitted in 
the floor structure below the hinge side of 
15 ^ swing door, and carries a motor driven 
hydraulic pump 2, 3, ^ich in the illus- 
trated embodiment consists of an electric 
motor 2 which through a bearing and coupl- 
ing housing 4 is coupled to a hydraulic 
20 liquid pump 3 of a conventional gear type. 
The frame 1, furthermore, carries a trans- 
mission casing 5 secured to the frame by 
bolts 6 and carrymg a hydraulically oper- 
ated rotary motor comprising a working 
25 cylinder 7, a motor sh^t 8 and a vane 
type piston 9 secured to the shaft. Suitable 
nigh grade resinous sealing ribs 10 are 
provided along the piston edges to produce 
perfect seals. The motor is capable of tum- 
30 mg through an angle of some 150-300° as 
require. The motor 
shaft 8 IS mounted in bearings 11, 12 in 
the tonsmission casing and the working 
cylinder end cover 13 and its axis is per- 
35 pendicular to that erf the electric motor 2. 
The 4a»nsmission casing 5 carries a 
door closing spring housing 14 which con- 
tains a torsional helical spring 15 which 
consists of a number of turns of flat spring 
40 steel mounted with the flat sides in juxta- 
position to provide a very stiff spring 
^nd connected with one end to an end 
cover 16 -of the spring housing 14 as at 17 
opposite end to a spring or 
45 auxiliary shaft -18 as at 19. The spring 
shaft IS mounted in bearings 26, 21 in the 
transmission casing 5 and spring housing 
cover 16 and ample seals 22 prevent es- 
cape, of hydraulic- liquid from the spring 
50 housing which serves as a hydraulic liquid 
reservoir for the hydraulic circuit of the 
door, opener. 14 and 5 communicate to 
rorm the reservoir. 
^< * The transmission casing 5 contains two 
:)5 toothed gearwheels 23, 24 secured on the 
shafts 8 and 18 and providing a suitable 
power transmitting ratio between these 
Shafts which are mounted in bearings in 
the tonsroission casing 5 and covers 13, 
w 16, Naturally the wheels 23. 24 may be re- 
placed by sprockets and an endless chain 
^operating therewith. The working cylin- 
der 7 and spring housing 14 are secured to 
the transnussion casing by bolts 27. 
o5 The suction side of the pump 3 com- 


mumcates with the hydraulic liquid re- 
servoir m the spring housing 14 through a 
nose 28 and the pressure side of the pump 
3 communicates with one side 26' of the 
motor piston 9 through a hose 29 through 70 
a check valve 30 which prevents backflow 
towards the pump when it is idle. The hy- 
draulic motor 7 communicates with the re- 
servoir in the spring housing 14 through a 
!-ose ^1. During a door opening operation 7^ 
the piston 9 swings from its position in 
^ig. 6 through an angle depending on the 
design of the opener. 

During door closing operation the sprine 
15 swings the piston 9 back into Fie 6 9n 
position. In order to enable the piston to 
return to its closed door position after hav- 
ing made an opening stroke a special 
check valve 32 may be provided in the 
piston 9 or in a radial wall 33 in the turn- 8S 

hydraulic hquid to pass from the pressure 
side 26 of the piston to the relieved side 
when the spring 15 swings the piston back 
to closed door position. Valve 32 may con- 90 
sjst of a spool valve closing die passage 25 
against spring pressure when the pump 
runs and opening the passage when it 
comes to rest 

^^^^^^ ^^^^^ piston 9 and 95 

shaft 8 IS transmitted to a door carrying or 
engaging main shaft 34 which is carried in 
radial and thrust bearings 35, 36 in a bear- 
ing housing 37 secured to the underside of 
the frame 1 by bolts 38. The motion trans- 100 
mission from the turning motor shaft 8 is 
carried over the gear wheels 23. 24 to the 
spnng shaft 18 and a lever system com- 
prising an arm 39 fixed to the spring shaft 
k nS?"^ connected to a link 40. which 105 
IS pivotaliy connected to a bent arm 41 
swmgable on a pivot 42 on the bearing 
housing 37. A link 43 pivotaliy connecti 
^"^r^ ^ *haft arm 44 secured 
10 the lower end of the main shaft 34. (AI- HO 
ternatively the lever system may be con- 

^nf lu '•'haft 8.) The upper 

end of the mam shaft 34 is formed with a 
door eng?-mg socket 45 which has a trans^ 
vei^e groove 46 in which the door wing 115 
may be secured or otherwise fitted The 
diustrated lever system produces a tumine 
motion of 90-95*> of the main shaTsf 
upon a turmng motion through about 160* 
rLl^^ ^^A^^ auxiliary shaft 18 and a 120 
corresponding or larger turning motion of 
d^e motor shaft 8. The spring 15, which 
may have some pre-tension (for instance 
the shaft 8 or the 
shaft 18 through about 15«). is further ten- 125 

".'TV^ ^P^rS "'^^^o^ of the door ^ 
and aftemanisproduces the closmg motion 
of the door. The floor structure in wh ch 
the opener is fitted is indicated at 47 
The operation of the door opener is con^ 130 
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trolled by an actuator 48 which may be an 
electnc switch operated by a push button 
or any other device and which after being 
pressed m remains closed for a pre- 
5 determined time period which is controlled 
by a time delay relay 49 both provided in 

wl ^'^u""'^ 'l"^ to the pump motor. 
When the push button of the switch 48 has 
been pressed, the motor 2 starts and drives 

10 the pump for the period set by the time 
delay relay which is sufficient for fully 
opening the door. When the motor has 
s opped. the spring 15 returns the door to 
closed position if desired after further time 

15 delay. Means for reducing the turning 
speed at both ends of the door swingini 

wI^cVk^^ Pf°^^<^®'* ^ well-kuowi 
ways, rhe opener does not prevent manual 
operation of the door. 

20 In the embodiment illustrated on Figs 
4-6 equivalent elements to those above de^ 
scribed are indicated with the same refer- 
ence numerals and not described again 
Th-s embodiment is intended for moui&j" 

25 above a door wing 51 of a swing door but 
may also be mounted on the door or 

door and the other on the frame. It 

10 P™"t'-""P'^ ^"'^ 'P^c« saving opening 
30 and closing means having easily Icc^ssibli 
and servicable elements. 

ni«^%o' r ''^i^'' *=o««"sts of a base 

plate 52 fixed to the wall 59 in any suit- 

35 mo or driven hydraulic pump 2. 3. a rotary 
motor cylinder 7 and a spn'ng housing l7 
hl,^' however, the cylinder 7 and 
housing 14 are mounted coaxially on eadS 
side of an mtermediate wall 53 and 

Sfih''" ^ f ~ ^haft 54? whS 
extends through the motor cylinder 7 and 
carries the vane type piston 9 and through 
the spring housing 14 in which the spriSg 

_ 15 IS secured to the shaft as -at 19 Tim 
n'lt'-f ^^jy^«>™Pact unit in which adirect 
passage 55 between the cylinder 7 and the 
reservoir housing 14 replaces hose 31 ^ 
Fig 1. Using the spring housing as liquid 
reservoir also saves valuable space and 

50 makes the whole unit neat. 

^/''t-^t^^' ^'^"r^ thereon an arm 

56 which IS pivotally connected to a liiS 
37 which m turn is pivotaUy connected to 

IS \**''f'^et 58 fixed to the door wing 51 

55 which may swing on a hinge 60 The 
S'ii,^"*^ housing unit together 

r?rJ.^,?°°'°"P""?.™* «°dosfd by 
plate 52. As mentioned before, the motor- 

60 pump unit may be disposed ik a sepSe 
cover remote from the door, for insS £ 
the ceiling The door opener in Figs. 4^6 is 
TT^ by a time ,felay switch 48. 49 
which may be situated in any convement 

65 place near the door as at the d^^ffe 


or remote from the door for operation by 
a watchn^n or the like. Operation vik 

wireless signals from a small portable 
transmitter which activates the actuator 
may also be made, the iUustrated actuator 70 
being shown as an example only. 

The door opener may also be 
pneumatically operated when e°ectrk 
power IS not available or undesirable with 
regard to fire hazards, and the motor 2 is 75 
hen replaced by a pneumatic motor j.nd 
the electric actuator by a pneumatic time 
delay relay valve. 

The embodiments above described 
should only be considered as examples and 80 

an?? hfavy dot and dash lines in Figs. 1 
and ?6t'7hi'"'^ "'"^ 29. 41. 43. 44 

. 1. A hydraulic door opener comDrisini» 
rot»^'°'""f ^ hydraSically ^Sd 
lh^nT°\^ ^haft mounted in 

uciween the hydraulic pump, the hv 

operating a door to tension the door oner- 

and providing hydrauUc Lquid resS? 
l-^jonnmg part Of the laid hS^ 

to^cla^„^^*^^^^"'''' •*?°^'■ "P^"^"- according no 
frame a Ln^y^^""^ combination I "° 
mounied Kf^" '^.^^^ « 

the spring and the rotary m^^shaft^ 

to clait 2^ ff^'tlf'"' ^P^'^^- according 
frame wti"^ housing secured to the 
sbaK or the ^ ^or *a« w'fc^l ,3„ 
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shaft in one luming direction upon actua- 
tion of the rotary motor and in the od- 
posite turning direction by the spring when 
the rotary motor is unactuated 

^ ^Vydraulic door opener accordine 
o claim 1, ,n which the spring housini 
r^n^H f hydraulic liquid ex- 

pelled from the rotary motor, and in which 
the rotary motor shaft is arranged .to en- 

1" gage a door and is operable by the rotary 
h„™.^^ '"■""'"g direction and 

dfreSfon"^ '^""^ " *^ ""^^'''^ ^""'^g 

i-i tJ'r^t^^ hydraulic door opener according 

and a working cylinder for the rotat? 
motor Me combined as a unit in which the 
motor shaft is joumalled. the motorshaft 
being connected to the spring in the sprinc 
20 housmg md to a rotarj. motor van^S 

i A workmg cylinder. 
t„ ^y^^^^^^ door opener according 

to claim U 2. 3. 4 or 5. in which thi 
S^f,'^ ^ torsional spring comprising 
^ 'yP^ spring steel formed to a helix 

to the L^"^ ''^'"S operatlvely comiwted 
to the rotary motor shaft and the other 
30 IH^^^^I fi^ed to the housing enclosing 

f„ Mo-^ hydraulic door opener according 
to claim 5, m which the unit of the sprinf 
housmg and the working cylindef if 
35 mounted on a base plate and enplosed by 

rJ^^^"' P??°P ^'"^'"S motor being a 
rotary motor direcdy coupled to the hv- 
^uLc pump and mounted on the baSe 
Afi W^ll perpendicular to the axis 

« hydraulic rotary motor shaft. 

8. A hydraulic door opener accwding 


to claim 1. m which the rotary motor has 
a workmg cylinder in which the motor 
shaft is joumalled and the spring housing 
contains an auxiliary shaft to which the 45 
spring IS connected, a toothed gear trans- 
mission is arranged to transmit turning mo- 
tion from the motor shaft to the auxiliary 
shatt, a main shaft is carried in suitable 
bearings and provided with means for 50 
caro;ing a swing door, a lever system is 
provided for transmitting turning motion of 
he auxiliary shaft to turn the main shaft 
through an angle of about 90°, and a base 
IS provided on which the rotary motor, the 55 
spring housing, the gear transmission, the 
SoSit^^ aiid the lever system are 

t^';. ^ S^^'auhc door opener according 
to claina 8. m '*hich the auxiliary shaft il 60 
arranged to turn about 160" when the 
mam shaft turns about 90°. 
t^^^' • ^hydraulic door dp&iet according 
^™ ^' h ^- ^' ^' 7. for 9. in which 
uL^rt ^ * Pre-tension equivalent to 65 
tunung the motor shaft, spring shaft, or 
the auxiliary shaft through about 15° 

M • door opener according 

to claim 2 in which the unit of sprinf 

on one base plate and provided with a 
Dumn T^- hydrauEc^ump and the 
ir'""^,™*''" mounted on a 

frori^'^tP^''^^ ^ *sPO^d remote 
from the first base plate. 75 

.J^- '^yiraiKc door opener sub- 
stantially as hereinabove described with 
^erence to Figures 1 to 3 and 6 or 
Figures 4 to 6 of the accompanying draw- 
mgs. 

MARKS & CLERK. 
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